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The Earth is a complex system of systems

Data are required from multiple 
observation networks and systems



•• Definition:Definition:
A System-of-Systems (SoS) is a “super-system” comprised of 
elements that are themselves complex, independent systems 
which interact to achieve a common goal.

– Component systems, functions, and behaviors may be added 
or removed during its use

– It exhibits behavior, including emergent behavior, not 
achievable by the component systems acting independently

– The components systems are managed in large part for their 
own purposes rather than the purposes of the whole

•• Common Characteristics:Common Characteristics:
– The component systems achieve well-substantiated 

purposes in their own right even if detached from the overall 
system

Not just a large, complex system

Constructed of Independent systems

Value of the synergy

Dynamic, open environment

What is a “System of Systems?”



SoS Example - Weather Ocean and First 
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Interoperability Objective

What few things 
must be the same 
so that everything 
else can be different?



GEOSS Challenges

• Interoperability – what is it and how do we 
address it

• Integration of Human factors – broader 
influence means more impacts

• Dynamic participation

• End to end integration – what does it 
mean??

• Multiple ownership/prioritization

• Understanding system of systems concepts



Differences in scope 

Corporate SoS
Uniformity of objectives

• Single corporate 
direction

• Cultural “uniformity”
• Common Technology
• Data standards and 

quality established
• Process for 

encouraging or 
enforcing participation

GEOSS
Disparate motivations

• Competing agendas
• Diverse backgrounds
• Varying technology 

levels
• Multiple views of data 

standards and quality



• Build a flexible architecture and Integration 
framework on a set of reusable components

• Leverage existing external and internal 
standards, architectures, and models

• Capture future capabilities  through open 
architecture

• Support wide range of processes and 
environments

• Integrate development through a service 
oriented architecture (SOA)

Architecture and Interoperability Approach



Architecture Implementation Objectives -
2006-7

• Create an interoperability 
structure

• Implement Registries for 
Components, Services, and 
Standards

• Identify web portal technology 
capabilities

• Develop a clearinghouse for 
data and information

• Prototype GEOSS architecture 
through applied scenarios



Core Architecture
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Interoperability



The Standards and Interoperability Forum

• Provides advice, expertise and impartial 
guidance on issues relating to standards 
and interoperability” for GEOSS.

• Its objectives include:
– help in the identification and adoption of standards 

required to achieve GEOSS interoperability objectives
– facilitate cooperation among the many organizations, 

and national agencies of member countries, in 
selecting, developing and using standards applicable to 
GEOSS

– support education and outreach for international 
participants and help increase technical and public 
awareness
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Registries Context
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Register Information
on Services (1/2)

Register Information
on Services (1/2)
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GEOportal Architecture
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GEOSS Notional Architecture

Standards

Components

Services

GEOSS 
Registries

Metadata



Documentation for contributors
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Prototyping through scenarios

• Architecture Implementation Pilots
– Scenario-based test of the GEOSS architecture 

underway with 50 participating organizations
– Scenarios will exercise GEOSS Registries, data 

and services discovery, visualization, and decision 
support using a variety of client applications

• IP3
– Interoperability Process Pilot Project (IP3)
– Biodiversity, Seismology, WTF-CEOP, WMO WIS



Potential Plans  2008-9 more details (1)

• Operations
– Institute Operational Capability – Phases 1,2

Portal, Clearinghouse, SIF, Registries
– Maintain Reference Cases – IP3, …

• Interoperability
– Metadata, data harmonization
– Quality Assurance approach and processes
– Data Sharing Principles



Potential Plans  2008-9 more details (2)

• Horizontal Development
– Observations – sensor web, virtual 

constellations, imaging spectrometry
– Advanced Data Management Approaches
– Best Practices (Populate Registry)

• Capability Maintenance
– Radio Frequency Protection
– Global Geodetic Ref Frames



What we do in this generation will determine the What we do in this generation will determine the 
destiny of our childrendestiny of our children’’s childrens children

Courtesy of 
Rick Anthes


